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(54) HANDLING ROBOT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the amount of 
projection of a handling robot without increasing the size of 
a transfer chamber by enabling the sinking action of two 
robot link mechanisms to be made smaller than their 
projecting action. 

SOLUTION: First and second robot link mechanisms B1, B2 
comprise first and second drive link mechanisms 73, 74 
independently freely rotationally supported against a 
rotating table, first and second driven link mechanisms 78, 
79 connected to the ends of the respective drive link 
mechanisms while being rotated in synchronization with the 
first and second drive link mechanisms, and first and second 
carrying tables bl, b2 connected to the ends of the 
respective driven link mechanisms. The drive shafts of the 
drive link mechanisms of the first and second robot link 
mechanisms and a rotary drive source supported on the 
rotating table 70 are each connected to a two-way rotary 
link mechanism in such a manner that the rotation angles 0 
of the rotary drive source in both directions are such that 

the rotation angle of one drive shaft is 01, the rotation angle of the other drive shaft is 6 
^02. 




<\e>B*wmft (j p) 02) & M ^ & # (A) 



WIW- 156770 

(43)&R!B ¥fifclO<f-(1998)6 m6B 



(51)Int.Cl- 5 
B 2 5 J 9/06 



B 2 5 J 9/06 



18/02 

B 6 5 G 49/07 
H0 1L 21/68 



18/02 

B 6 5 G 49/07 D 
HO 1L 21/68 A 

*S!* H#B©ft3 OL (*18H) 



(2i)mR## 


ftii¥8 -324402 


(7DBBA 


000001236 










(22)fflEB 


^8^(1996)12^ 4 H 










(72)&9H# 










#*iH*¥**^Bl200 «o&gt/N&* 














(72)5fc91# 


a -# 








tt*Jll»¥*tp^H1200 Hc5S£tfc'HB» 














<72)»W# 










♦i*;iiMWMnjHi2oo tteS&tt/Mfc* 














(74)tt9A 





(54) [%W<D&m r\>\*V>ifMBTpyb 



(57) [gfi] 

IMM] 2 own* 7 h u > 2»»<DiS:A«ift 

ClWifc^®] Si. $2©n#?HJy*»ltB. , 
tfbfc^l. g52<DffiSl'Jy^«l«|7 3. 7 4fc, CO 

©HiEfc^o Tr*:^-^ jsis UcH i , n 2 

»'Jyi"BI*7 8. 7 9fc, CO^«U>^«^7t 
SKlgSn/:l5l, fS2 0«B3g&b, , b, ICXffifc 

fifties . ferae, fc&5<fco{c0fe*eii 



7 3. 7 4-B»0>*«« 

78, 79 

8 7 a. 8 7b-tt»'J» 




mm 1 1 mm^mmmmtmmn^ii 

3 351 , 35 2 © d # v F 'J > 7 tttt* - £ f Wraftff 
t5 fc^t, -^tMfcHjfi^i- LT£5^y F'J >y 
M)n*7 FKfc^T, sg l . 352©p*7 F'Jy7«$ 
lplfef?fcWLT^n€ti$!5uLT|s>lfcEJff.t3LfifL, 
ftf5l, 35 2©S*JfiUy7$#l^ C©ftfiJ)Uy7$ 

IF.|fctS<fc5£LT$iSLfc!&l, 35 2©«Jy7« io 
*f:. Mffl'J y *««05te«£i£tt*ftfc8 i , 

8 2«ffii*ft£-r«llfiU uCOffil. 35 2 ©D*7F'J 

ytmo^nwwmv y 7 mmmt. i o 

SMtt©Mteft#0' > ftftLe. *fl< tftSiSlciPl 

mmtz litj /riKibiiad u y 7 n- 1 xmm u ft c 
i: *i#a t « ^ y f o y ^ffl a * ? f * 

UM2\ MrM\ l ,BK©^y F'J yf)\\u#v V 

icmmmmvytmm, 35 i , 352©n#y zo 
f u y 7$t§© ■■■•// ostftttc -*8*rafi i mi 

ffi/j'WlKttWltC - Lft352 ttfj 'J y 

commhvytnztiZftoyw&ic -asss 
tiu Kiamuz® i , 35 2 wwifi 'J^t 
--«ii*iLii*aKiiiiBowfta5KEaa u auss* hsiiWiMi 

ijy^7 co5HSfH5tllS L ft 7 ') y 7 1 6 jfrti L ft 
[SI3] iiWlrBKW^y F'Jy7"ff]a*7 F 

icmmrmmv ytmz. 35 i . 35 2 ©n*7 

F U y 7») -/jWlKf/jWa'Tltf Lft35 1 ©?£»!* 30 
fc, {fi/jOBIW*EHSLftSB2(Ofi£l!ilSIIUii:, IbUSS 
^©l^tttcfftm^ t.^35 1 «Wc»tHftt335 
1 lf)Ji«ifi^ 35 2 ftifit&JlifciififrtSjB 2 iKiJjwPfii: 

Igj&HJ W'M t LftC fcfctfafcf 5a> F U > 

>?mx->; Fo 

[?p;©,,»M 
[0 0 0 1] 

\y;W)imic}mv?.7—. l/ayt&Z-fu-btt* 
y/SfcfiSU &7n^x^+ y/^T/jiu:M£ft5 
7x/N^<rj$ftft©7-7£% f7yX7rffV^ 
gii bT, L©b7>X7rft y^fc&ntft^y F u 

y^D#-v FtdT^ 1 -D0)7°u-k7.3- J ey^frt>fti<D 
T'n-fex^* y/V\jti£t3 ± 5 K LftT;F^f-v 
* ^OSIli«ISK*lJ- 5 .hsd^y F l> y 7*ffl 7 F 

[0 0 0 2] 



f$BH¥l 0-156770 

2 

I <DJ2|HC. $So)7ut:Xf-^y^P>&37 > n-bX 
ft>'Uf->3>2a, 2b, 2c, 2d, 2e 
, KB*. 3ftbT7— «Slt ft L*ff o 7- ^ gltig 

i rtiitiuft^ssKT rf.$«MAH*ftnT^ 

[0 0 0 3] ir LT LiEh5>X7rf-+>^l{iH2 
j;5ftn> F'J y^'fflP # -v F A A^HfcfiJnfei-ix T 
a, 2 b, 2 c, 2d, 2 e fttf 7-^SltigbXr- 

v -a y 3 1 wiwj-r 5 ft w 'J s 5 1 □ t + y ^ 
xf-v a y\«7-^«ti!Arii:&SV- F 6 AW 
, * wy- f 6 1± h 7 y x 7 7 f- 1 y ^ 2 wi^wj 
f 6 ic Win] LTStt ^ntzim Lr^mmuc 

[0004] i:«ft«-t-l¥ft*lSftlHCffl^?»n«8e* 
<fyj\y F 'J y^Hln^-y F i: LTli. fa] -■Jj|6lf1 ! 'Bl!S<« 
nVFUV 7 111 □ # 7 F A m®\ f 7 - 2 2 7 7 7 7 5f 

[0005] t-,etf*^M;i«[M] ■-^ia]^ttS<o^y f 

'jyyffln^^ KAI4ll3i:H4li:ji 1 xt«fc3t:ftrjTV^ 

[0 0 0 6] h7>yx77^+y'^!t^J£>ns^y 
F u y 7*ffla sp 7 F a t± F 7 y X7 7 y ^fflJKH^ 

?tl5l'»)t-X2 2^f-j"LTte t J, CC07--X2 
2 <o h*iS^ti[q!fe-f-7*;U 2 3 75 y y 2 4 ^jYLT 

fcx-7/F2 3 0)>'iS[fil7j^«®gl«l2 5A«^nT 
* 1 4)tt£fltt 2 5 U \:^r- AZ 2 

(C m 6 tlftS 1 WSB)® 2 6 K BPS 2 ftT i^T , ^ 
1 2 6 WSllyC trHsfi 1 ^fMI^2 5 

* ? 0fcf § c i: t £ 0 [nlfcr-7";F 2 3 fm$i $ n?. «k 
[n]fer-7;F2 3^tTK®)-r 

[0 0 0 7] t£LnI$ET-7";F 2 3 ©±iStCtt-W«® 
1 O 'J y 7 2 8 a , 2 8b (OZtlZtKDtymWfcM Z 
Cco-W«3llo:0y7 2 8 a, 2 8b«- 
^©'jy7 2 8 n<D&:$3lCr- X2 zmc^mn^ 
m 2 (DM»f(Ji 2 9 co •fflA'iWi'f bTfe •) , znftzn 

tim.Wfo 2 9 ©Jtiat I:s2^r-X 2 2 rttiglj- SttfciB 

2 ©raa^ 3 0 tcMiia^nTfe t) , 35 1 « U y 7 2 8 

a , 2 8 b O-S© 'J y 7 2 8 a li C ©35 2 OKf jfe 3 
0 ic T35 2 flSIli 2 9 £ft LTEHESnS «fc 5 K ft 

[0 0 0 8] Li£-W©351©'Jy7 2 8 a, 2 8b© 
Wao-SPi- 312©$«13 1 a, 3 1 bZfth 
X-ftOM 2 © 'J y 7 3 2 a, 32b [^gTflcagj 
^nr^3., ^LTC©-W©3?2©'Jy73 2 a, 3 



(3) 

3 

2 b«ft*8K7*-*tt0S 1 °M£tl 8 a' ^Ife'i^ 

[0 0 0 9] JiEstS 10'J>^2 8a, 2 8 b« 

^tl^'ftcOMcti, 35 3©£*I3 4 a, 3 4 b^OL 
T -ttOsB 3 <0 'J 3 5 a , 3 5 b if 'm'\UVM!, 
jnTV^Su ^LTCO-WoSScO'Jyf 3 5 a. 3 
5 b «5WHC 7 *- ?««35 2 WflS&fJ 8 b ' tfiffiKS 

[oo i o] ?c\rc \ ,%zs)m: > , 1 a, 3 1 bti35 
l<OUy?2 8a, 2 8 btitUTNteE-ltttft^T^ 10 

ig20U^f 3 2 a. 3 2 bfc(± -ftttfCft-^T 
^5. £ fc, hi]35 3 « itt 3 4 a , 3 4 b fcSB L ©'J 
>?28a, 2 8 bKWLTMfcflMcfc^T^Stf. 
3539)'Jy^3 5 a, 3 5blM-UffiKitr>T^%« 
[0 0 11] :-,ii'.;.f.]t«Ji'4tr8 a' , 8 b' li. l.l-7/l.'O 

fr8a' ftM/jl^$»j£n, 35 2 «*ff8b' 
Hfjl/j'|njt^i/j*n/ct SfctfVfc I^Lft^cfc^ft 
oTt^o ^bTCOfct, (*]lt^fT8 a' , 8 b' ii 

[0 0 12] i:3E35 2cO&fill3 1 a, 3 1 bOtftfft 
tilgl <D«J >^ 2 8 a, 2 8 b ^TiJtc^Hl LTfe 0 , 

^»^ti!h i 15{i:i^>(ci>i^-rsf>'] *S2« 

ft$3 6a, 3 6 bAWJntl^ e £fc«3»£tt 
3 4 a, 3 4b0 J WPtlfc3ntf)yi'?2 8a, 2 8 
b «>'ftliJ(C^H J i LT & 13 , C 4 fc*t <fc 

SfcEWctfft-raM -W«S3«S#3 7 

a, 3 7 bJbWtetlTVSo C #3 6 a, 

3 6b, 37a, 37b ItZtlZmffltm 3 8 a . 3 
8b»KbTl^o 30 
[00 1 3] >J2WHJ!fl«Mt»3 8a. 3 8bt«fcf), " 
^l«'jy^28a, 28b««« -/jCOUy? 

2 8 a tf, 35 2 <0$i*Jj'tt 2 9 * ft LT 35 2 <OS« 3 

0 1. ' J; <9 iHfeAlnk ftotMi^fe/f|i.]!^["ife?n« - t 
K<fcD, ^OSeiistSl. m 2 tDlFTIWIKHK 3 8 a, 3 8 
b*frLTffilOUy^2 8 a, 2 8 bOiCU^^ 
8 b /fctflB 2 . 353CO'Jy73 2 a, 3 2 b, 3 5 a. 

3 5b££l£n, KI4 (a) , H4 (b) 
(c, -■■#<0«Kgfr8 a' ,8 b' 

[0 0 14] 

imitfffikLZottzmMi ±£se*o^> fu > 

?ffiP#>y FAfC&^TSi, ±JELfc«fc5K, -»03S 

1 'J 2 8 a, 2 8 b^tbfHSP^ftiSSn, ctvom 

«SgPt, Wfn»t£fr8a' , 8 b' fclSlliLfcSS 

2, g530';y^3 2 a, 3 2 b, 35a, 35b^l 
eStlT^T, 35KOl>y7 2 8a, 2 8b3b'-^@ 
ftLfcfctt, -Tito. 0Ut£352£OUy?3 2 a. 3 

2 b ^fflSltt U 35 3 O U > 7 3 5 a , 3 5b »A 



0- 1 5 6 7 7 0 

4 

ilX F n-? 1 9&fj0) l )y? oy&KUl x h p- 7 I&1 ■ 

[00 1 5] :«ft^ MA (a) . (b) tcfc^T, 
£Wfll«IIB2£f?8 a' «2imi£;£&l<:A;t<-r5fci6 
K, 351<OU>7 2 8a, 2 8b<0[Fl$z;£At<bT35 
l£D'J>7 2 8a, 2 8 bKtftSsB2ff)'J>^3 2 
a, 3 2bO)mMk$<tZ>t. RkVimZfiO) 
55 3 « V > 7 3 5 a . 3 5 b t> Ctlfc H -ft Ft/StM®J 
U ^WXSSK.fco-Oi, ^iO353<0'J>73 5 a, 
3 5 b WjfcSSaStf S I CO 'J y 7 2 8 a , 28b CQftffltO 
H*«<fc^At<ftoTLii:?, 

[0 0 16] F^y^r^-v^W 8: A 

ft:g)i]f J U > 7 5Mtf 8tt L ft ^ A t £ &m?'3oZ 
ts\ ^h7>77rft>^l coA^li&Ki^fM: 

[0017] l-.ia^*»/N> F u y 7"ffl p * 

■yhAT'li ^Ail«U>7«fnlI^jA\ '£tliil<0 'J y 

fij^Eft^At < 1" 5 ^- SAfflJ© U >-y^fi;fi -Am'V, 
fifaK. A§ < ft 0 . ^ > H 'J > y ffl p * v h « 

*3AS<ftoTb$l\ ?-CD^rf^h5>X7 7f-^> 
/n 1 ^ At <4oTLi")i:l^ flSM^fe -3 fc„ 
[0 0 18] «gmhld«£^cfrA^££ft/cfc 
©T\ ^Tiic^ailMI-- ^ fiAfJjf^^fj- oXoic LfcSB 
l , 35 2 wd«7 h 'J y^ttHdw^ti^nw^littflgA' 
?>0'^HlXhn-7t:ftAXhP-7^txT, uf.)S 
AX h p- 7 £'£tHX h a - 7 tc H LT'bZ < Tf , - 

ntC^O, h7>X77^-^>^«At^^At<t2) 

c t § 5 J; d t b fcH y f 'J > p # teat 

[0 0 19] 

tztzMc, mmcVk%B>m 1 tsi«»^> h u > 

1 , 35 2 (on#y h U SHtaSlll 
yffln#-y FKfc^T, 351, SB20n#-y FU>71 
b/i35i, 35 2 0ffiiiUy7li1Mi:, ^^ffil)jU>7 
TlHjWitnfetS J: 3 1 LTatSbfcS l , 35 2 «S£iS'J 
35 1, 35 2(73«}l^tT^ML^ 0(0351, 35 2(OP^ 

•y f vyvmmv>%ft?wmmy / 7wm<r>mMM 

ti^titoioiiiiflge^, -;j<o^iiW)«0$£ft^e, 4 
i iw^iifjliitoiaiteft^e, , /c/cbe, ^ft5 



«fc ? k m&mt z m mm i u > 7 rttrm 

ffiLfcflWtfcft-^Tfc*). 351, ®2«05p'y FUy? 

[Mifet 5 d t ic <t ») , liSjn $ -y v x )yy mm 

[0 0 2 0] tSIISl. $2<0n#y HJ 

ojMi^ii)jKicTirij--/3^n:^tii4S[«i*cft0 1 . io 
ezfcnPHEStis. fftbs, b?ietaiitt*--/i^e 

^(tlHlfc-TS -/J«n*-y F U y*?m<>M®V y 

tmmuB. , fls^oss»uyi'««ttB J /strive 

tilpj -/j|njtcH|)j?n^„ ffinff-yhUi/J'flHIitt, ; e 
n^tioSftU >f •//ii'il'MiJIfetSc: fclcfc 

t) , -n «n # -y h u y * HM»<o{j£ab 'J y 7 mi 

•J y7^$t-ftl/Tftf» U WOD^'y F U y? 

* *o ss 1 . so 2 «a#»y f u y^ando^n^n©*. 

//««aift»S Ail JttO* F a - * IJ/hS < ft ►) , h? 
yxf-^y^rtT?©SAfJciatf 7 h Uy^atloAft 

[0 0 2 1 ] ,ln>RJ¥i2,id^«^yKU>^Ffln;J; 

SW/n&JMft'J 35 1 , »2©03jiy h ij y 30 

^#^-/j«i]«i(c -ASSfcBm Lft® l li»'J y 7 
t . flfi/j tolKfttttc ■ -SKl^t bfc35 2 tiflft u y * , 

mmcm&Lrc%\, w^omsi^y^t, -w&ini 

[0 0 2 2] 2 .AMi3;:^^^>-K')>'Af|ti 
^■yHi, ;i ,'i;!<Jfl 1 W^y F o y^"ff)n#-y Ficfc 
ttSr^jWJ y^mm. 35 1 , 352 ©ntf 7 F <J 40 

WiOmSfflifc 01 Lfc352 <oi£fti£ip i: , [y]$Mj$i 

vmmimnzti. mm 1 «tt«£rr 335 1 m 

fcS, '>£< fcfe l ll05i^ti:*&tSfi£»»*fcBfi 

m n » m t b rem t ts. i x \ ^ o 

[0 0 2 3] 

mm\i o 1 1 tc LfcS i , 35 2 £>o # »y h «j y 
©^n^otsuittfllfr^^tH^ ho— SAX h 50 



/ W) A t * £ A £ < T 5 C t * < /s y F 'J y f ffl a # -y 

[0 0 2 4] 

7t/Ht , ^r>7 o(±F^yx7r^-vy^i «7L/- 

ft 7 0 2 A^lfjtt 8 5,8 6 /. v(«nC' 

l r d « i! iifeft 7 o (c *j l t tti f j ic mi a ft fc ? n 

T'^S <-LT l „d["lfcfT7 0til-yyX77^^y^ 
1 0)71/- A 1 atJtC[*m£n/c35 1 Jrn.- -y h 

7 2 a t iHfc&tf ffife>j f"]t|K® ) Jtl5J;5Uott 
f ] , ,Wj*ll8 5, 8 6t±n[.|/3-[f»Uy7TOX 

, ^/>LTMfeff7 0lltl^l'i^n/c352^-^i- 

•y f 7 2 b\cxmmsmm^mm\iz>&^^ti 

[0 0 2 5] 73^74 LMM 8 5,8 6 
W L T [AjfPJJ t fldiS S ti 5 35 K 35 2 « D ^ y b U > ^ 

3,74 tt^n^'tif- fftEHsnsKfty y ^ 7 3 

a, 7 4 at. MHVyt 7 3 b, 7 4 b &pj'JV 
77 3 a, 73b, 74a, 7 4 bW^n^nwJtSS* 
ji^TSllnUy^7 3 c, 7 4c t^^^oTO^, 
[ 0 0 2 6 ] * LT F:k!35 1 , 35 2 o»j 'J y 7«l 7 
3,7 4 0)^n^n°^M U y 7 7 3 a , 7 4 a Ojffiifsl 

asti i-,;d»«i8 5, 8 6trAi-s^?nt^5., $fc 
^n^n^^fj'j y 7 7 3 b , 74b tD&assti, L»ifeft 

7 0 W[«!|fctt'<L^WLT«i!g^lS a SffiHfc 

77K7 3, 7 40jii^'Uy7 7 3 c, 7 4 c (Dpfflg 
W£t3f«7 5a. 7 5b, 7 6a, 7 6bCli^n^tl 

pi ^fi^ic^piuy^ofeo^tHH-eft-^-r 

5»ip7 7a. 7 7 b, 7 7 b, 7 7 d fff&t&b t - 

7 7 3 a, 74a ©JfeigKfiiHt 5 £f$«l 75a, 76 
a ft^ffiidU y 7 7 3 a , 7 4a fC-ft^^n, ffi© 
fe "J li * tl ^' n 1 J y * t b T [HI Is S ft t ti i T I ^3 o 
[0 0 2 7] 7 8, 7 9 {±J:5JS K 35 2 WD*" -y F U 

y7itSB, , B* ozn^ftammvytmi 3, 

7 4«ftJS5fflltlfiS*n, fro£iK»!Vy?flMS7 3, 
7 4 t R -Atc^W >ffr ij y * L /i35 K 35 2 <D 

saai'jy^fflttT'fct), zQ&fflivvtmmi a, 7 
9 ^^n^nffrtEisns.Wj'j y * 7 8 a , 79 

ail, »J'jy77 8 b, 7 9b^?.*oTt50. &U 

MfflVytl 8 a, 7 9 a 
h,id35l, 35 2C0PJ* 'J y^#<i 7 3, 7 4 ^ft^n 



0Yim>) 7 3 b, 7 4 bil<0£J$*l|7 5 b, 7 6b 

tc -mSn^n, m>) } )y's7$b, 7 9b«sa(i^ 

£tt«l7 5 a, 7 6 afc[»lfcriftl<:attStlT^5o J f 
LT&$®J 'jy»7 8, 7 9 CO U V * U 
y?8 0a, SObtC'tlt -WKfcLTiBiSfrb. , 

b , &ms z nx i ^ „ ti%f ] u ^ ? 7 8 . 790 

ftyy^Jfm&tf«*fTb, , b- ©iBttfrbifiM 
ft b , , b , til*! 7 \C f vct £ 7 \C h h |p3 K M -fiR t 
4oTi^„ iftffi^frb, , b, «J£4»UH.f?.tc 1- 

[0 0 2 8] ZtcCO)tt<J)mmtrb, . b= lijJift 
m U 7 8,7 9 W JWlfflcO 'J 8 0 a , 80 

Jgfrbi , b 2 ttMfc#T7 0«Nte'^E«LThSJ* 

fHift^ a ycit[«iifc//iniicf>i wrn^nti ^, 
7fc4ot>T, 8 1 i^ftmy-^fcs,, 

[0 0 2 9] ::AI35 U 35 2 ^fjjfltl 8 5, 8 6 Wfttt 
fflfi Jr.,W Uci^t. Mfc fr 7 0 1 £tt 2 tift l 
2 (Ot-jii-7 b 7 2 b td35 1 cOrti/jliilMibU y 
«tX. %)>bTi!fi^tlTtJ0^2«-€-?a-7h7 20 
2 b^-//[»J(aO]fet5 d fcti; y) , 35 1 con*7 h U 
y^#$#!Bi OlKift U > * ISIS 7 3 1 35 2 «n * 7 h U 

y * m b s oiKfj y y i m 7 4 m-n\ -mic , *o 
[0030] cm]ti\»Mm>i>m%x, imsfr* 

WW Ofc^tiStft-sT^T, 351 cOi^S 5JC - 
iffifciBS L ft 35 1 fiEftl U y * 8 7 a t 35 2 QttWltt 8 6 

ic- -mmt\ i ft 31 2 i^fifj u > * 8 7 b t . cflS'jy 

? 8 7 a , 8 7b n?'W/t^fcMi Oft® 1 §<Sil 
U>^8 8 a, $i2mmy58 8 bkfr^t). d60 30 
liSSg 2 mm U y ? 8 8 a . 8 8b O^a^^tlT y 
y^#Mi:&oTv^„ ^LTC«r.fMU>^8 8 
a, 8 8 b«»m t ,f$fC, I : ;:'!«.Jfef f 7 0(C^«^ 
nft352«€-^a- 7 h 7 2 b0JKfl3(Uc:-4Si^sm 
Lftt-^U>^8 9cQftiffitfiIlfi2*n>5., ilWt 
-* U 8 9 B LAIWJ ^ffig<0«cfTrfg;*n 

[0 0 3 1] ted9, 69 1 0 libMW, 1 OPi>3lSil0ft 'J y 
*«MSX. ^IIiWt7j^bftfecOT\ S2(Ot-^- 
7 h 7 2 b ^fgifi LTt- 5? U y * 8 9 ttUHJiffl 40 
blT£/j|"Jtp)r£ft 6 £lt@HtotS fc, [Ij//fa[g]fj 

u y if mm x , {±h i o t «fc a feij^i**^ft« 

!Si:ftoT|nli(jt5o coi: tcQ[Hii)^iHi{c.hSg|l!lfcfe 
Bt§® 1 tSfty y ^ 8 7 a ©lyHEft* 8 . , T^tW- 
tt.[P?t3352ffl'Jy^8 7 bO3Nfeft^0 2 
e, >9:< t^Sc Sft, t-^'jy^ 9^^|p] 

[0 0 3 2] C©^»©f1-:ffl^WTCC,«tSo rae 
E*tf5*«fll^, S2Ct-*a--y h 7 2 bfctitf 

[Sj(c8fttt0fcl-§t, iff.i'/jfniif'iSjuy^^x, m 50 



fJBBf-l 0 - l 5 6 7 7 0 
8 

0WI 7 3 8 . ftlt^,7jl"i{c[..|fc L, SB 2 AD* 7 h U 

y f ««s b, «aa u y *«w» 7 4 ^fr/ji.'-j^ 0 - m 

^«'J y ^«7 8, 7 9*^${ci!it«t: 0 ^B'J 
y ^ «tS 7 3 , 7 4 « jfejjgt W LT /,-//["] tc ^IK®] U y 
«7 3, 7 4 0)[E?Ifeft^l«Ii:fl. , 8, \C*>TciZ 

Islfet 5o «: mc £ 0 , I.Mi!^ U>7 Jjgffi ^ r-fr u y ^ 

Z. £ IC X *i , 35 1 WUKJSft b , t± a , /JlnJt 

0, r.f.iD^ v h'Jy^^B, , B. ^Si'jy^« 

[0 0 3 3] fct, i«aAlftft="iMftc*»t5tg2<ofi£ 
I4';>^ttffi7 9«5taSI5«[»lfefT7 0<?)^'<L^eOf)7. 

s*. sill u y ^ «n« 7 4 « 5tfls i ») wfi'ji k mzzt 

3b<T't, C0»Uy^»»7 9 <?)SAftf1^\ SAiJ 
[ 0 0 3 4 ] t-* >J y f 8 9 */ r ://|wjK 0 ftWlMlfct 

m u :p 7 h U y ^ B , , B , t± t ife 
<a»Oftf1-:^7^T, m 1 cDflSi^fS- b . f)a. fcKBT 

s, gs 1 cmmy^mi zith-w^d 
2 mm* u jb 2 «ij u y ^ itw 7 4 li/ri/jifij'v. 0 
, ftWiHifc (0. >0, ) ts^fctiO, r5Af)jft-l] 

35 2 «o#-y h u y i'ftffiB, fr^tHfjftfjW.i »)/h* 
(SDl 0)35 1 <r> n 7 h; y * AMU B 1 w^f/j <; y ? 
ISffi7 8««^cO|n]$^f 7 OW^L^bOMuKWffilA 

u y f ««« 7 4 »)fcas <fc d rtii t ik* b ns„ 
[0 035] i-.,iEii9 icmbtzmmm/mmw 

«'jy^«[nlfeft0. (0^ ) tO/j^ R/tffJjOlHllcft 0 

■ ( 0 , ) ± 5 At < as c t^ta 1 0 , » 1 1 *#sa 

LT3lWt3. ii:T\ 351, 352«M'Jy^8 7 
a, 8 7 bO^-n^tlOMS^L. , 35 U »2<OBft 
«jy^8 8a, 8 8 l;^:ftW)i.>A'rI. , t-? 
y y ? 8 7 L 1 , 35 1 , 34 2 Olil'J y ^ 8 8 

a, 88b (D^mWtm U 35 2 cDl^f 8 5, 86 
OH£>0HB<DK(i*R 4 'J y^ 8 QomfcPl* 

6 , 35 1 Offif J 'J f 8 7 a cDfy!^ * fl . , SB 2 Oftgj 
y y ^ 8 7 b w/'^/J'! ^ 0 , . 35 1 . 35 2 oy\W\ V y V 

8 7 a, 8 7 b«£tft)££2 * fct5£, 0. , fl» 
ttTrtLiSit (1) . (2) fc*tJ:?fcft^ cn*«l 
M-e-iVf>;< 1 lC/T>tJ:5t*5o 01 lMllt 

Inlff 
[0 0 3 6] 



m\f\ 0-156770 



£, cos<9-i, 



i V^jMV^j] ■ l I,'-L 3 1 -t-Z 3 3 + I 4 1 -2Z,,Z, < cos^ 



(I) 



Z,,cosi9-Z.< 
.1 sing 



2i,(L,-i 4 ) 



[0 0 3 7] 
[£l] 



6 


91 


02 


-60 


-107. 684 


-64. 975 


-30 


-55. 9221 


-43. 8053 


0 


o 


o 


30 




60 





(#ffifl degree) 

[0 0 3 8] k.kIA ( 1 ) . (2) fcHl 1 <D«H&tf 
* 1 K <fc D if J £fr ft £ ? c, 2 y > £ 8 9 OEHElc 
<fc»)fi£frfS!fn, ^2«^ll)Uy^8 7 a, 8 7 b(C 
«fc»)|n|frf*3n, WMmymmi 3, 7 4« 

{frDft*ft&tf 'hS < ft3„ am 1 1 ti L i : L ' : 
Li : I.. = 1 : 1 : 1 . 8:0. 8 0ig&T*S5n 
[0 0 3 9] 0 1 2*'f>ai 51±ft!!«^SIfl|Tfe5?f5 2 

?a-7 h7 2 btCIylfj^nS-t-^Uy^S 9£\ 1: 
8 T**Lfc*fifiW;:*itt32g 1 cOffl/TfaHgj'J >^ 

affix, tiiiiuei^wwf u > f«ffi^«icat6Lfc 

IMfcft^Ti^ 

[0040] z<D%2<o\M-mmv y^mx. <dj§ 

•fc-*'Jy*8 9«H8l 2, Ell 3ic*5l/>T, t/j 
[njtpF^ft 0 /f WlHlfe-rs fc, LOn5/j|fi][5iij'j 

eix 2 ti, ±d^i^^ti»feffly^^A,/-£«ii 



) ! i/-L 1 i + V + ^ 2 -2i,i 4 cos^ 

2 — cos -J 

21,^ + 1/ -21,1, cos0 

(2) 

A-|n]«J:.j)£llJtf4git5S 1 Wee&'J >^ 8 7 a o>Wfcft 
£0, . MMiSt3352tf»y>^8 7 b<D[SI 
fcft£0« ktSfcfli >0< ftfc> -«^2 

ojpf//iwj[iilil]U>^itffix, ©.hsifli , e,w[»; 

ft 5, £«£ii:jb»5, cco®2<DfEi/rinj[yi®jij >2HWI 

X, C0^»«38 5, 8 6fcM5, H6t>5fSl, IB 
2 'J^1I7 3, 7 4 fc 1 OMtifa 
raft'Jy^»*X. (DJg^fcffitaoT^T, t-*'J 
> ^ 8 9«e^|fi3'\O0te/j|wJ LMiJ^SlU >^ 8 7 
atC[SltL/cSi®ltt8 5*S52<On#y HJ>f«H*B 

, <o$g 2 o.if] y y ^ttff 7 4 1 , £ fz ' FMJ«flEli y 

8 7 b^eilrb/c!ilJj«l8 6*® 1 <»u$y b 'J > 

? tsffi b , (7)® i wftift y y ? m 7 3 t *n ^ nasi 

[0 0 4 1 ] LEH 1 4 t/S LfcflWtf)® 2 ©Po#[o][?l 

ywm&fad, id* ) &K)kz<%zzt*mi 5 
fc® 1 0)ffi/n&][5iBiy >^«x, ot«i;pi;T»S5 

fcTSfc, 0. , 0, liTdBWftii; (3) , (4) IC* 
t«fc 5 Eft 'X ~tv£$®T^th[x]l 5tfnT^t;: 
ft6 c 01 5RtfS2tC*V^T. ^-^y>^8 9©tr 

[0 0 4 2] 
[«2] 



«|'- 1 0- 1 5 6 7 7 0 
12 



L,-L,cosi9 



2L,(L 4 -L,) + L, 2 -IL^cosd 



3,(9) = -tan' 1 Z) " ng + (f(0)-p(g)) 
I 4 -i 3 cos9 

= -tan ' 3 +cos ? — — — -cos '- — ,■ 

L 4 -Z,cos0 2L,(Z, 4 - ij) 2Z n ^£, I 4L/-2I,^eos9 

14) 



[0 0 4 3] 
[3*2] 



9 


61 


82 


-60 


0. 00 


60. 00 


-30 


15. 50 


32.09 


0 


0. 00 


0.00 


30 


-32. 09 


-15. 50 


60 


-60. 00 


0. 00 



(HMfttt degree) 

[0 0 4 4] tm. (3) , (4) m 1 5 0»Hfttf 
3t 2 t <fc <3 3/1 5 ft <fc a 1C . 2 U > * 8 9 ORtEK 

j^ftfrtsiu . %2oy<mvy5s7 a. 8 7 bfc 

iOSft-TSSl. «2 0«B'J^«H«7 3, 74 

?> 0 ftfcgil 5 1± L. : : L, : L, = 1 : 1 : 
1 : 2©JS^T?ft5o 

[0 0 4 5] iKL/c'^tiS^OSZcDiSi/j'^^iiJiJ >^ 

i ©^ft^tWliij'Jy^^ 3, 7 4<DSt.®)«l8 
5,86 ^MfflttK L fcfHfc* Lfctf, C n«H 1 6 1 

8 5,8 6*81181, 1 , 352 0)u$y h U > 

^««|B. ' . B* ' £»^/^C>$3©PaAfaM 



ZD [0 0 4 6] 01 7Cfef>T, U >^ 8 9 tfHK 

y*8 7a<D|sMEft£e. , >'8KiJfc{iIfitS® 2 
'jy*8 7b»[sifcft£0> fctSfcfli >fli £ft 
^— ?U>^8 9*2*/i"i(ij (A;/j[Aj) tlslfc 

[0047] oOtt«±3de, >9/ ^ftsci:^ 

30 /Wf^N^lsLTci: 2<D® U $ 2 WfiESi'J > ? 8 

7 a, 8 7bo j en ; e*n«ois]efte. , e, ttTH&oft 

rt (5) , (6) K^t«fc-5tft»), Li = L, 

(7) , (8) t/^-r«t5tftS. L/TCtvS: 

8tiL. ■ L- : L. : L, : S= 1 : 1 : I. 8 : 
0. 8:0. 2<OJg^feS„ ^bT'n^ST^-r^ 

[0 0 4 8] 
[S3] 

40 



m\fl 0-156770 



L 3 cos8-L, L } -L, 



(5) 



,L } iine+DIZ ., D/2 , ... 



■ (6) 



., LjSine-D/2 , D/2 , J L* + L, 1 + D 2 1 l-l^L, 

— + tan cos — - 

L } cos6-L< Lj-L, 21, 



., + £ a ] 4- D 7 1 A - PL, sm6-2L,L, cosg 

11, 



<7) 



, Lsin0+£>/2 , Dl 
n — tan 



os 1 ! — 

2 L, 



., W + L< + D i 1 4 + PL) sin g- 2L) L< cosff 



(8) 



[0 0 4 9] 
[IS 3] 



e 


ei 


62 


-60 


-106.71 


-75. 12 


-30 


-55.66 


-49. 09 


o 


0. 17 


-0. 17 


30 


49.09 


55. 66 


60 


75. 12 


106. 71 



(#m* degree) 

[0050] cw^SfiWcfc^Tfc, Lid^friMtt 

f C *- 3? U > 7 8 9 CD iHiet £ ^ T *C £ < [nJSpT 5 7! <D 

mmwmM'ttzyimwvzmi 3, 7 4K 
[0051] %4ommm*)y?mx< \t%2<o 

Hfrt £ 0 £ <o t $ cd*- £ D > 7 8 9 om$]M)±M 



■TSfcfl. >9, kft*. S7i^-^U>^8 9£$/j 

[0 0 5 2] COfc*0±E9. >9, £&5;it<D$ 
HJJ£[*|l 9£MaLT,Mjt3 0 t-jMj>*8 9tf0 
etlHlfc L/c SOS Ofiaft U > 7 8 7 a , 8 

(9) , (1 0) t^t^otftO, I.. . L/ «if^ 

itifcS (id, (12) tst«t5tft«. ^-br^ 

2 0(±L. : L, : Lj : Li : S = 1 : 1 : 1 : 2 : 
0. 2 0«&T'fc5o * bT:-n^^'e-s1->:/< 4 :.: •)< 

7 a £jg& Lfc3S 1 <7»«l£g] 1 6 \ar,Uz% 1 OD 
#7 h7-A«M8Bi ' <DK®jaiSESISU S2«t£Sl 
D y 7 8 7 b ClS^L-fc^ 2 <Dgiitt£3S 2 ©n#7 h 

[0 0 5 3] 
[»4] 



, L,sin0 + D/2 Dll , /m - 

i — j — ^ +tan 1 — r~ I* 



»fl 0-15677 0 
16 



19) 



,Lsm9-D!2 , £>/2 

n — tan 

L< - L, cos<9 L 4 - i, 



• (10) 



Z. 4 -I,cos(9 



DI7 



3,-1 A' + V + P : H + DL 3 sin ff - 2^^ cosg 
2L, 



is -^-^ — — — L 

2A 



■ (11) 



, Z,,sin0-D/2 



D/2 



I 4 -£ 3 cos0 i.-ij 

., + V + D 2 U-DL S sintf- ILL cos0 

)S — ? L_! 

21, 



4D ; /4-2L 3 L 4 



2L, 



(12) 



[0 0 5 4] 
[S4] 



9 


91 


92 


-60 


5.72 


59.86 


-30 


18. 50 


31.76 


0 


0. 17 


-0. 17 


30 


-31. 76 


-18. 50 


60 


-59. 86 


-5. 72 



(tJMfilfi degree) 

[0 0 5 5] ±il2Lfc!Bl. 312, 353, ^Aomm 

laiijy^aMftx. , x- , x, , x, izznzhvy 
0ifi'jy^««X:-, 

[0 0 5 6] S2M-?a-7 h7 2 bcommo 
1 ffPM 9 1 t% 1 ii: ;i i.'ii'K<) 2 aiiLTS 
0, Si. tB20D#'yh'jy^«H(|<Dratt«£EilS 

nfc-^offii()«i 8 5 t±rd® i wfj*$ 9 1 &f 

5 3? 2 tin 9 3 tf. $ fc ffi^<Dffii(l«1 8 6 (C ±fE3f 
1 EPm$ 9 2 icnS^f 5® 2 iKH»¥ 9 4 tf^ft^ tl 

SoMfilTgtt8 5, 9 0lciatSnTl/'5„ 
[0 0 5 7] COKlJttcliBl^T, S2OT-^3.-7h 

7 2 bwfci^ wx-tf, mz 2icm^>ivm. 
t. •simwrns 3MimKd ; mmm%<, z. 

Ofct, ^SFJ»EP9 1, 9 3 0Wlfi]SaiSS»ti:«fc»3. 

nofeftiiB. -ess. cnctD, ^ i cos^tbtt 8 



5 t± 0 , , 35 2 £OlK®J«l 8 6 ti 9 , Kitttl* ttfi/jlft 

8 5 nhlffi 2 c/JSKgjtt 8 6 «fc D * t < Mfc* 3 » 
[0 0 5 8] ■ - fi ilStt 9 0 1\ m 2 2 iC >!' 
fr^.7j-|"JK0, /clt!"Jfe^-Sfc. k,idfck<», 35 2 

tspjf«sti9 3«fe^[»jte 2 ' ew-iaeu mzoYiB'l 

m 9 4 ti 0 , fittfe/f fttcNfcf So c » £ £ , 1*1$ 
PKfifft 9 1,93 £>*tlnj6E!Igf$£ <fc 0 fi . > 0 1 ' t 

iiox^mmz^mmz 6«[?iteft%A-:/j(»j 

tc 0 , £.351 ^^ftiliS 5 ©HOfeft^^^Jtc 0 
, (0, <0, ) fctSfeWcfct, L"l$zM9 OW-lfeft 

0, ztELrzcti&tixz^Bt mttfimmt 

Mfe L . -/j 35 2 WIEPm* 9 4 fi 0 , &/JI»J t l"l 
fetSo (KOCfcjtpe, 3l2cOt-^a- 7 h 7 2 b£ 

e^iar^ ^tHfe-rsc^tio, 3ii^iJ]W8 
5 tie, , ^znmmmQUQ'. m^^^n^ 

tHieu 0i <0 ? T-fe^il^^cfcti, 3?'2^i!iftttl 
8 6 <DWm 1 8 5 X *) ^ < 5o 

[0059] ke-dt, ±Il13i i mmm 5 

«\ H5^1-3HOO#yhU>^«fl|B. 352 

oiKiM 8 6 1 31 2 a # 7 h u y t m B 2 ItZtl? 
nm^LTz^. 33 1 «d ^ 7 h y ^ m& b , *'^tb 

1 1 ttif! 2 7 h 7 2 b * 0 > /Stfc/j fa 

[0 0 6 0] hlcl3!5 ^^falHlK'J y^lffiX, <Dlf 



(10) 



17 



Wi 2 4 h H 2 6 ic ,jVf £ ■? tC > - <0 flj il: I r l » 1< 9 2 , 

9 4£f£W;:i!f6fYt3fflHffii&9 2' , 9 4' icEftt 

h 7 2 b^»'/.«!i^eife5ft/l[lnlfeLfcf: 
£«35 1 WiKgitt 8 5 WMfefllff h 7 

2 b^i£/j|njtc|a] ■fmmiLtctZ(»W J 2 0M$)M8 
6 « Nfcfi t m b < % 0 , 35 1 , 35 2 © D # 7bUy 

7$#tc, , c- mmzrcmymmmmtt 

[0 0 61] L^lfriJtcifcit^l 1 , 35 2 <oa # -y F 10 

u>«b, , b, . b. 1 , b, ' oMmytm 

U > 7$i$iiH 2 7 fojvr J: 5 h U y ?lMlc L 
Tfeiiv H2 7ii --fwuftv HJy*«Mic*/jVr 

7- A 10 1. <I«3}2 7-L I 0 1 <DftM<:|D|fet'l 
ftKiUfiSttifcSB 2 7- L 10 2, C «35 2 7-L 1 0 

2 ojtjsiciuiiij t.\ mc m zhmmti 1 o 3 tit, 1-. 
1 7- a 1 0 1 <o[»mm>K, frmkicmznrz 

35 1 7°-'J 1 0 4 t, 35 1 7-L 1 0 1 £%iZ7~-L 1 Z0 

0 2 cnb£?)r»isAffi-utivii^tc s ftott 

1 0 5ic-cmmftT® 1 7-l 1 0 1 tissnfe® 

2 7°-U 1 0 6 fc, 35 2 7-L 1 0 2£3L*£tlfc®3 
•/-'J 1 0 7 £, 35 2 7-L 1 0 2 coftffiiTe JiAtffti* 
tr 1 0 3 W<\m\ 1 0 8 i - Vilfi LT£*£ttfcffi 4 7°- 
U 1 0 9 fc, l:di!35 1 . 35 2 «7°- U 1 0 4 . 1 0 6 E 
»Jfc35i^;l/h 1 10, 35 3 , 35 4C07-U l o 
7, 1 0 9tC>i£Kt/c352 ^h 1 1 1 tfrttnX^ 

[0 0 6 2] i LT, 35 1 7-L 1 0 1 IC r»lfeSiSf$ti7° 30 
-U 1 1 2, 11 3&tf"Wh 1 1 4^/>LT35l«^ 
-^a-<y M 1 5t, ££3517°-U 1 0 4C0«1 1 
6ti35 2^- : &-^a--y h 1 1 7Kl*5SnTV^5o h 
ifdW5 1 7 s - 'J 1 0 4 1 35 2 7- U 1 0 6 OgUttt 2 : 

1 , 3537-U 1 0 7 £3547-1) 1 0 9<D®J£tt 1 : 

[0003] IvidffiMcfc^T, 35 2W1— n-7f 

1 l 7^ihb/im^35l« ; e-^^- , y h 115* 
BftLTffi 1 7-L 1 0 1 * -^["ItS-r^fc, 35 1 f 

-v i o 4 ti35 1 7-l i o i icttL-cmmicmw 40 
mx-mKLmmtb*) * -©35 1 t°-u 1 ohdn 

flsft#Sl"Wh 1 1 0*^LT3527°-U 1 06E2 
fifcltiiStltfcfc 35 2 ©7-L 1 0 2 ff£ 1 7- 
Ll 0 ic0[ulfc^|tijfclil//iat, cn©2$©ls]fift 
T*lHlfe?tl-5o 3527-L 1 0 2 (DlHlteJ*® 

©Jfcfu!ST5353 7-U 1 0 7 li h!d35 1 7-U 1 0 4 
mmiC%27-L 1 0 2«0fo/^ti#7j[Mltt 
CftfcJ;^ JR&fri 0 3^352 7-L 1 0 
2 00fe#fa£{iir/f|M]C, <Dl»lfc£m»Ifc 
£ftS„ SO 



»R 0- 1 5 6 7 7 0 
18 

[0 0 6 4] [;,!d35 1 t-?l-7 F 1 1 5t££iF. 
a**G»|fiItGftf^K <fc *) flOft 1 0 3 #m 1 7-L 1 

o i ommm^tiiTimmci{\mhm%zn%, 

■?■ LT, 35 1, 35 2<0|.l 1 pe-5f a- 7 h 115, 117 
7h'JV^««D(0^fWlIfeSnS., 

[0065] i ormmmz -//wnsp 7 h u 

[0 0 6 6] Sfc^w^MilTli, Hi?»ffli:, 0fe 
ffl«2-30>E-$f--i--y h 1 1 5. 1 1 7*fflVfcW* 

tflWftefi 1 T-A«KgjWltc. I: t id35 4 ^MiJtfelt 

§ ^lAi/j m x , - x , mm ltw^ 

[felifii^fSjfi^^nJ]] 

1 ] >;^^7f -0JT'&3 

r-W(*SlS^IR«ffltl»W* 1'- ifiiM T* 5 0 

[^ 2 ] h 5 > x 7 r f - * > '^^tftaia* ^ „ 

CM4] (a) , (b) ti{tfW«c^y FU>7"ffiP 

5., 

[»i 8] 35" i oymmm^y^mm^tmmxh 

s. 

[g| 1 0 ] 35 1 wr^^MU y^SMScU yt&m 
l® 1 1 ] 35" 1 (Diflfl^jlSj^Iid u > 7«# } ©^- * u > 7 

oiHicfttcw-rssB 1 . 352 owMWmrzftoymt* 
[hi 2 ] 35 2 ommmm y^mm^mmx 

[Hi 3] 35 2 » ri fo/j^f>I©jU>7<ili(7)fWI,«K|T- 

[hi 4] 312 «^/f mm u > 7 mwo >j > 7 g h a 

[Hi 5] 35 1 ommmh u > 7 ^ u > ^ 
oafeft twts® 1 , 35 2 wiRKittiwrriitGfto^i:* 
/t<T?«H-efe§ 3 

[Hi 6] ^%fJ©10^/jSPcof*<im^^t¥iiH 



19 

m 1 8 ] $ 3 oiiifl/r [fej|5]«i u y^iiwt- * u y * 

2 0 ] Sg 4 «iWnJl»)$] U > f KM- * U y 1 
OMm^tttZ® 1 , 12 coflilittWfcftiDgfLfc 10 

[|sil 2 l ] 5 ©ida7/["]["!§)j'J > *«WI**-r£HUlalT* 

[Kl 2 2 ] $ 5 com rftlHfij 'J > f««l«^««8l«r>K 

[H 2 4 ] s 5 oft-^rHift 'J > * ««wft&Bij*>i<-r«r 
[ia 2 5 ] $ 5 oiifiiVj^Hi) y y 'MmmmimiK zo 
[ki 2 6 1 ^ 5 m-mtm vy? ww^mwmm^ 

2a, 2b, 2c, 2d, 2e-7atXft>/«f 

—>3 > * 



fflf 1 0- 1 5 6 7 7 0 
20 

3 •••y-^iti&Lxf— 

5— ft«I*)«f 

8 a, 8 b, 8 a', 8 b', 1 0 3-ftiJfft 

2 8 a, 2 8 b, 3 2 a, 3 2 b, 3 5 a, 3 5 b-'J 

y>? 

2 3 -Mfcr-7;U 
2 5, 2 9-«ffifij«l 
2 6, 3 0-KIHn 

7 o-mm 

8 5, 8 6-mfflA 

7 2 a, 7 2 b - ^-^a- y h 

7 3. 7 A-tmvyzwM 

7 8, 7 9 ■» I J>» 

8 7 a, 8 7 b- -m^yj 
8 8 a, 8 8 b-WMVy? 

8 7 -*-$Mj>? 

91, 93, 92' , 94' -ffiHflMi 

9 2,9 1 •i-i'iiii'ii 

1 0 4, 1 0 6, 1 0 7, 1 0 9, 112, 1 1 3-"/ 

-y 

110, ill, 11 

B, , B/ , B, ' , B ' , C, , D-uXvhVy 

^ mm 

W, , W, 7xa 

x, , x, , x, , x, , x 5 ■■•tfo/jiftMft'J y^mm 




Wmf 1 0 - 1 5 6 7 7 0 





SloB^ifiiEti'; 



(14) 



»fM 0- 1 5 6 7 7 0 




»2 0rf*r»j[»i»'j >?mmz7rsi-tmw 

mm 



120-1 




(16) 



t#fflf- 1 0- 1 5 6 7 7 0 



[HI 7] [W2 2] 




[WZ 4] 



7 2 b— %-93--v h 

8 5, 8 6-KK* 

9 1. 9 3. 9 2' . 9 4' -«B«* 

[»18] 





92' 



08) 



1$l)8 'PI 0- 1 5 6 7 7 0 



[g|2 7] 



104. 1 06, 1 07. 109. 1 12. 1 1 3 
110. 111. 114---OH- 




